s u m m a r y
Background & aims: The aim of this study was to test how well the Patient-Generated Subjective Global Assessment (PG-SGA) question about food intake correlates with a well-established measurement of food intake. Furthermore, we wanted to examine if there were any associations between the patients ratings to the question and weight change. Methods: Data at baseline and after 4e6 weeks was drawn from two studies which combined provided a sample of 85 patients with lung and pancreatic cancer; one of the studies were an intervention study, the other a prospective, observational study. All patients completed the PG-SGA questionnaire, and rated their food intake the past month as unchanged, increased or less than usual. Energy and protein intake was estimated based upon a 24-h dietary recall.
Results: Patients reporting a food intake less than usual had a lower energy (24.2 vs 30.3 kcal/kg/day, p ¼ 0.02) and protein (1.0 vs 1.2 g/kg/day, p ¼ 0.07) intake at baseline compared to patients reporting unchanged or increased food intake. After comparison at 4e6 weeks, patients reporting a food intake less than usual, had a lower energy (24.5 vs 31.7 kcal/kg/day, p ¼ 0.07) and protein (0.9 vs 1.3 g/kg/day, p ¼ 0.003) intake. Patients reporting a food intake less than usual the past month lost more weight than patients with an unchanged or increased intake (À2.6 kg versus 0.7 kg respectively, p < 0.001).
Conclusions: This study show that self-reported food intake measured by PG-SGA corresponds to measured energy and protein intake as well to weight change on a group level. This indicates that patients self-report of food intake can be used as a valid indication of food intake in patients with advanced cancer. Further investigation of the psychometric properties of the question is necessary to evaluate how well the question performs on an individual level.
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Introduction
Patients are the best sources of information about their own symptoms. This recognition is based on several studies that show systematic underestimation of patient's frequency and severity of symptoms by health care providers [1, 2] . The use of patient reported outcome measures (PROMs) is therefore highly recommended in both clinical practice and research [3] . In relation to nutrition in cancer, PROMs are mainly used to provide information about weight change and symptoms that may cause reduced food intake such as anorexia and nausea [4] . Despite strong recommendations in clinical guidelines on nutrition in cancer [5] , information on food intake is rarely collected. One of the main reasons for this is probably demanding dietary assessment methods [6] . It is therefore a need for reliable and valid PROMs that reflects actual food intake to simplify the collection of this important information.
The Patient-Generated Subjective Global Assessment (PG-SGA) is widely used to assess and monitor (risk for) malnutrition in cancer patients [7] . PG-SGA has been extensively validated and has shown high degrees of ability to predict clinical outcomes such as shorter survival, postoperative complications and reduced tolerance to chemotherapy [8e12]. The first part of PG-SGA is self-reported by the patient and may be named a PROM [7, 9, 13] . It includes questions about current and former body weight, the patient's appraisal of own food intake and current type of food/nutrient, nutritional impact symptoms and activities and function [7] . Food intake is covered by the question: "As compared to normal, I would rate my food intake during the past month as either unchanged, more than usual or less than usual".
To the best of our knowledge, the psychometric properties of the question regarding food intake is not extensively evaluated. Although reliability and validity are essential psychometric properties for any PROM [14] , information about how well the question from PG-SGA correlates with wellestablished measurements of food intake e so called criterion related validity e is lacking [14] . The aim of this study was to evaluate correlation of self-reported food intake by PG-SGA with actual energy and protein intake measured with 24-h dietary recall in patients with advanced cancer. As a further indicator of validity, we also aimed at evaluating the association between food intake by PG-SGA and change in body weight after 4e6 weeks.
Methods

Patients and study design
Data from two different studies were pooled; one multimodal intervention study and one prospective observational study [15, 16] . The multimodal intervention study was a multicentre, open, randomized phase II study aiming to investigate the feasibility of a 6-week multimodal intervention for patients with cachexia (ClinicalTrials.gov: NCT01419145) [15] . This study included 46 patients with advanced pancreatic and lung cancer starting chemotherapy, and was conducted between 2011 and 2014. The intervention group received oral nutritional supplements (ONS), Celecoxib and physical exercise, while the control group received standard cancer care. The main goal of the nutritional intervention was to promote energy balance and ensure optimal protein intake [15] .
The observational study investigated nutritional challenges in 39 patients with advanced pancreatic cancer and was conducted at a single centre between 2006 and 2008 [16] . The patients were recruited upon referral and monitored every fourth week. All patients received treatment with palliative intent, including dietary counselling (increased meal frequency, energy dense foods and ONS) whenever indicated. Enteral tube feeding or parenteral feeding were not initiated in any of the studies.
Data collection
At baseline and after 4e6 weeks, patients were instructed to complete the PG-SGA in the intervention study and SGA in the observational study. The question on self-reported food intake is "As compared to normal, I would rate my food intake during the past month as: unchanged, more than usual or less than usual".
Energy and protein intake was assessed with 24-h dietary recall in both studies and performed by trained study personnel [17] . Patients were asked to recall all food and beverage intake the previous day from midnight to midnight, including ONS. Estimation of portion sizes was performed using a photographic booklet and household measures with a supplementary list of household measurements in weight. The collected information on dietary intake was analyzed by trained personnel using the software Aivo 2000 (Aivo AB, Stockholm, Sweden) or Dietplan 6 Pro. The Norwegian food composition tables were used as the nutrient database software program [18] . Energy and protein intake is presented as total daily intake (kcal/day) and as the total daily intake per kg body weight (kcal/kg/day). Total energy intake per body weight was included due to the diverse patient group in terms of age and gender, and in order to assess if the patients reporting less than usual are more likely to have an inadequate energy intake and more likely to lose body weight. To evaluate predictive validity weight change was used as a criterion. At baseline, self-reported weight change last 6 months was taken from PG-SGA/SGA and actual body weight was assessed using an electronic scale in both studies and patients were instructed to wear light clothes and no shoes at both baseline and after 4e6 weeks. Body mass index (BMI) was measured from body weight (kg)/height (m 2 ). In the intervention study, the Karnofsky Performance Status (KPS) scale was used to evaluate physical performance status, while the World Health Organization (WHO) performance status scale was used in the observational study. The score of KPS from the intervention study was converted to the WHO score using the recommended method for conversion [19] .
Statistical analysis
Patient characteristics are presented using descriptive statistics. The categories of self-reported food intake "unchanged" or "more than usual" were combined as one group in the analysis. Correlation between PG-SGA food intake and actual energy intake, protein intake and change in body weight, were assessed separately at baseline and at week 4e6. Student's t-test for independent samples was used to compare means. The categories of self-reported food intake "unchanged" or "more than usual" were combined as one group in the analysis. Simple linear regression models with actual energy intake, protein intake and change in body weight as dependent variables were used to calculate variance explained by self-reported PG-SGA food intake. Statistical analysis was performed using SPSS version 24.0, 2016 (SPSS Inc, Chicago, IL, USA).
Results
The baseline characteristics of the 85 included patients (38 females and 47 males) from the two studies are summarized in Table 1 . All patients had data on weight loss and SGA/PG-SGA at baseline, while 83 (98%) had data on energy and protein intake. At 4e6 weeks, 67 (79%) patients had data on body weight and SGA, 62 (73%) on energy and protein intake. All patients had a significant reduction in mean BMI, body weight and WHO performance status from baseline to after 4e6 week (p < 0.05 for all variables) ( Table 2) . Table 3 and Fig. 1 shows energy and protein intake at baseline and after 4e6 week comparing patients reporting a food intake less than usual and unchanged or increased food intake. At baseline, patients reporting a food intake less than usual had a lower energy and protein intake compared to patients with an unchanged or increased food intake (p < 0.05 for all variables except for protein/kg/ day with p ¼ 0.07). At 4e6 weeks, patients reporting a food intake less than usual had a lower protein intake (p < 0.05) and a lower but not statistically significant (p ¼ 0.07) energy intake (kcal/kg/day). Explained variation (R 2 ) ranged from 0.06 to 0.14 for energy and protein intake at both time points (Table 3) . At baseline, mean (SD) weight loss the last 6 months was 10.7 (7.8) % for the patients reporting an intake less than usual and mean (SD) 6.9 (8.2) % for patients reporting an unchanged or increased food intake the past month (p ¼ 0.04). After 4e6 weeks, patients who reported a food intake less than usual the past month had a mean (SD) decrease in body weight of 2.6 (2.9) kg compared to patients with an unchanged or increased intake that increased their body weight by 0.7 (2.2) kg (p < 0.001) ( Table 3 and Fig. 1 ). Explained variation (R 2 ) was 0.05 for weight change at baseline and 0.30 for weight change after 4e6 weeks (Table 3 ).
Discussion
In this study we found that self-reported food intake by PG-SGA was associated with energy and protein intake measured by 24-h recall on a group level in patients with advanced cancer. We also found associations between self-reported food intake and change in body weight both at baseline and after 4e6 weeks.
To our knowledge, this is the first study to validate the food intake question from PG-SGA by comparing the question with established methods to measure energy and protein intake. Previously, only one study has compared self-reported food intake to measured energy intake (using a 3-day food diary) [20] . In this study food intake from PG-SGA was not used, but a similar scoring of food intake, with the alternatives being normal, reduced or poor/minimal. Results from a small sub-group of 22 patients showed that a reduced or poor/minimal intake was associated with lower energy (p ¼ 0.04, no effect size shown) and protein intake (p ¼ 0.003, no effect size shown) compared to self-reported normal intake [20] .
A statistical significant finding does not in itself provide information about the clinical relevance of research results. In the present study, we found that the difference between the group reporting eating less than usual at baseline and the group reporting increased or unchanged food intake was approximately 500 kcal/day. A difference of 500 kcal is quite large and would most likely be of clinical relevance, as a rule of the thumb is that a deficit of 500 kcal per day leads to a weight loss of approximately 500 g in a week [21] . The clinical relevance of this finding is also confirmed by a difference in weight change between the two groups at 4e6 weeks. The group of patients reporting food intake less than usual at this time point had lost in average À2.6 kg with a high explained variance R 2 ¼ 0.30, which strengthens the validity of the PROM. The group reporting unchanged/increased food intake had a stable weight and an average intake of 30.3 kcal/kg/day which is in accordance the recommendation of intakes above !29 kcal/kg/day (120 kJ/kg/day) considered required for body weight stabilization in cancer patients [22] . These findings help to substantiate the question as a measure that can be used to provide information about food intake from the patients. Evidence for an instrument's validity is not absolute, but falls along a continuum from "no evaluation" to "full evaluation" for a given study population [23] . Thus, validity may therefore be described as "continuous" rather than "dichotomous" psychometric indices. For this reason, claiming that an instrument is completely "valid" is inaccurate. Similarly, saying an instrument has been "validated" conveys no information other than to say its performance or psychometric properties have been evaluated. Validation may be looked upon as a process and well-validated PROMs should have several important properties as they are increasingly used in clinical decision-making, clinical research and approval of new therapies [24] . In this study we have demonstrated that the question perform well on a group level but further validation studies are necessary to evaluate how well it performs on an individual level.
In the present study we used the 24-h dietary recall as a criterion when evaluating the validity. It could be argued that a criterion that covers just one day is not comparable with PG-SGA question that is supposed to cover the last month. However, studies investigating psychometric properties of different PROMs have shown a high degree of correlation between patient ratings covering 24 h and longer rating periods [25] . One explanation is that the condition in question does not change much over time or that the patient's answer tends to reflect the most recent period. One other objection to using 24-h dietary recall is that records of food intake for a single day are not representative of a person's usual intake due to day-to-day variation [25] . However, our prospective design in both studies disclosed a high degree of monotony in the individual patient's food choice [16] . In addition, both the 24-h recall method and the question about food intake from PG-SGA are retrospective methods with the same methodological flaws, e.g. gaps and distortions in the memories of intake. Prospective methods of food intake (3e7 days food diaries) would cover a longer time period and theoretically be a better criterion method [26] . Nevertheless, dietary records tend to be less accurate over time, and due to the concern for poor registration compliance in this frail patient population with advanced cancer, 24-h dietary recall was chosen. The advantages of using the 24-h dietary recall is that it usually has a high respondent rate and respondent burden is fairly low as the time used to complete the interview is short (around 20 min) [27] . A disadvantage is that 24-h dietary recalls reflect intake only on a group level [17] , which was in accordance with our observations with low explained variance and large variations within groups. Self-reported food intake can therefore not replace acknowledge food registration methods in cases where more information is needed as mentioned above.
The patients' interpretation of the question "As compared to normal, I would rate my food intake during the past month as either unchanged, more than usual or less than usual" can vary considerably. The perception of the words "normal" and "usual" food intake can be affected by whether patients' have had a reduced food intake over a longer period, and that food intake could rapidly change during a month. However, even with a substantial variation in energy and protein intake at both time points in this study, there was a significant difference between the groups, justifying further studies exploring this simple question in order to reduce patient burden and prompt implementation of assessments of nutritional intake in clinical studies. We encourage others to validate this question further and in other populations as well.
Conclusion
This study demonstrates an association between self-reported food intake from SGA/PG-SGA and energy and protein intake measured from 24-h dietary recall on a group level. This association was supported by weight loss in the group reporting food intake less than usual and stable weight in the group reporting unchanged/increased food intake. This validation is of clinical relevance since the question regarding food intake is a PROM that can easily be implemented into clinical studies. Using a PROM to collect info about food intake would also minimize the burden of time consuming assessments, which is of importance in patients with advanced cancer.
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